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(54) HYGROSCOPIC MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material capable of absorbing easily and surely 
moisture penetrating Into the inside of an apparatus such as an electronic device or the like. 
SOLUTION: The hydroscopic molded body is such a molded body that contains a moisture- 
absorbing agent and a resin component and that has one or two or more of through-holes. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new hygroscopic Plastic solid. 
[0002] 

[Description of the Prior Art] A microminiaturization and light-weight[ super-]-izing of electron 
devices, such as a cell, a capacitor (capacitor), and a display device, are being enhanced. As for these 
electronic parts, in the closure process of the sheathing section, the closure is surely performed using 
resin system adhesives, such as a rubber system sealant or UV hardenability resin. However, by these 
closure approaches, the performance degradation of electronic parts is caused during preservation or use 
by the moisture which passes a sealant. That is, there is a possibihty that the electronic parts inside an 
electron device may deteriorate or corrode, with the moisture which invaded in the electron device. For 
example, by the cell or capacitor using an organic electrolj^e, when moisture mixes into the electrolyte, 
change of electrical conductivity, electrolysis of invasion moisture, etc. may take place, and the 
distortion and the liquid spill of a sheathing case by descent and the generation of gas of the electrical 
potential difference between terminals may be produced further. Thus, it is difficult to maintain the 
engine-performance stability and the dependability of an electron device with the moisture which 
invaded in the electron device. 

[0003] Moreover, in order to solve this, performing a HAMECHIKU seal or metal welding is also 
considered. However, with these techniques, the chemical change of the functional material of the 
distortion by bulging and the internal decompression of a sheathing case, as a result the interior is 
caused. 

[0004] On the other hand, at the process which assembles these electron devices, since it is impossible 
as a matter of fact, it becomes indispensable [ absorbing moisture the moisture with which the erector 
invaded into the electron device into the aging process after electron device completion in inside ] to 
maintain humidity to 0 covering all processes. However, the technique which absorbs moisture the 
moisture which invaded in the electron device certainly and easily as mentioned above is not yet 
established. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the main purpose of this invention solves the 
problem of these conventional technique, and is to offer the ingredient which can absorb moisture easily 
and certainly the moisture which trespassed upon the interior of equipments, such as an electron device. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the 
problem of these conventional technique, this invention person finds out that a specific hygroscopic 
Plastic solid can attain the above-mentioned purpose, and came to complete this invention at last. 
[0007] That is, this invention is a Plastic solid containing a desiccant and a resinous principle, and 
relates to the hygroscopic Plastic solid which has 1 or two or more through tubes. 
[0008] 
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[Embodiment of the Invention] The hygroscopic Plastic solid of this invention contains a desiccant and a 

resinous principle, and has 1 or two or more through tubes. 

[0009] Especially the number and magnitude of a through tube are not limited, but can be suitably 
determined according to desired surface area, the gestalt of a final product, an application, the purpose 
of use, etc. Moreover, the configuration of a through tube may not be restrictive, either, for example, 
may begin a round shape, and may be any, such as an ellipse form, a square, stellate, linearity, and an 
indeterminate form. For example, when using this invention Plastic solid as the shape of a sheet with a 
thickness of 50-400 micrometers, only a required number can puncture a circular through tube with a 
diameter of about 20-50 micrometers (for example, surface area usually the increment in 10% or more, it 
increases 20% or more preferably like). Well-known equipments, such as punch, a cutter, and a needle, 
are usually used for a through tube after Plastic soUd manufacture, and it should just puncture them. 
[0010] The configuration of a hygroscopic Plastic solid (whole) can mention being the shape of the 
shape of a sheet, a pellet type, tabular, and a fibn, that it is granular (granulated body), etc. that what is 
necessary is not to be restrictive and just to set up suitably according to the application of a final 
product, the purpose of use, a use part, etc. 

[001 1] Be [ what is necessary / just although it has as a desiccant the fimction in which moisture can be 
adsorbed at least ], while adsorbing moisture chemically especially, even if it absorbs moisture, the 
compound which maintains a solid state is desirable. As such a compound, although the inorganic-acid 
salt, organic-acid salt, etc. of a metallic oxide and a metal are mentioned, for example, it is desirable to 
use at least one sort of an alkaline-earth-metal oxide and a sulfate especially in this invention. 
[0012] As alkaline earth metal oxide, a calcixun oxide (CaO), the barium oxide (BaO), a magnesium 
oxide (MgO), etc. are mentioned, for example. 

[0013] As a sulfate, lithium sulfate (Li2S04), a sodium sulfate (Na2S04), a calcium sulfate (CaS04), 
magnesium sulfate (MgS04), cobalt sulfate (CoS04), a sulfiiric-acid gallium (Ga2(S04) 3), sulfimc- 
acid titanium (Ti2 (S04)), a nickel sulfate (NiS04), etc. are mentioned, for example. In addition, the 
organic compound which has hygroscopicity as a desiccant of this invention can also be used. 
[0014] On the other hand, as a resinous principle, especially if a moisture removal operation of a 
desiccant is not barred, it will not be restrictive and permeability polymeric materials (namely, low 
polymeric materials of barrier nature) will be used preferably. As such an ingredient, polymeric 
materials, such as a polyolefine system, the Pori acrylic, a polyacrylonitrile system, a polyamide system, 
a polyester system, an epoxy system, and the poly car baud NETO system, are mentioned, for example. 
Also in this, the thing of a polyolefine system is desirable in this invention. Specifically, tfiese 
copolymers besides being polyethylene, polypropylene, polybutadiene, polyisoprene, etc. are mentioned. 

[0015] In this invention, although what is necessary is just to set up the content of a desiccant and a 
resinous principle suitably according to these classes etc., it usually makes the total quantity of a 
desiccant and a resinous principle 100 % of the weight, and should just use it as about 30 - 85 % of the 
weight of desiccants, and about 70 - 15 % of the weight of resinous principles. What is necessary is just 
to consider as about 65 - 85 % of the weight of desiccants, and 35-15 % of the weight of resinous 
principles most preferably about 60 - 85 % of the weight of desiccants, and 40 - 15 % of the weight of 
resinous principles. 

[0016] By this invention, other components can also be suitably added within limits which do not bar 
the effectiveness if needed. For example, the ingredient (gas adsorption agent) in which gas absorption 
nature is shown can be blended. As a gas adsorption agent, inorganic porous materials, such as a silica, 
an alumina, and permutite, can be illustrated. What is necessary is just to usually consider as 3 - 15 
weight section extent to a desiccant and the total quantity 100 weight section of a resinous principle, 
although the content of a gas adsorption agent is not restrictive. 

[0017] A hygroscopic Plastic soHd mixes each of these components to homogeneity, and is acquired by 
fabricating in a desired configuration. In this case, as for a desiccant, a gas adsorption agent, etc., it is 
desirable to blend, after making it dry enough beforehand. Moreover, on the occasion of mixing with a 
resinous principle, it heats if needed, and is good also as a melting condition. The shaping approach can 
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apply the granulation by tumbling granulator besides being press forming (hot pressing etc. being 
included.), extrusion molding, etc., a biaxial granulating machine, etc. that what is necessary is just to 
adopt well-known shaping or the granulation approach. What is necessary is just to puncture a required 
number of through tubes with punch, a cutter, a needle, etc. after shaping. 

[0018] When a hygroscopic Plastic solid is a sheet-like, what carried out extension processing of this 
sheet-like object fiirther can be suitably used as a hygroscopic sheet. Extension processings may be any, 
such as uniaxial stretching and biaxial stretching, that what is necessary is just to carry out according to 
a well-known approach. Furthermore, using fluororesin as a resinous principle, the mixture containing 
this and a desiccant is fabricated and processed in the shape of a sheet, and what was fibrillated further 
can be used suitably. 

[0019] As for the hygroscopic Plastic solid, the resin enveloping layer which contains a resinous 
principle in some or all on the front face may be formed if needed. Thereby, the hygroscopic ability of a 
hygroscopic Plastic soHd is controllable. Although the resin enveloping layer may have the through tube 
corresponding to the through tube of a hygroscopic Plastic solid and does not need to have it, it is 
desirable to have especially the through tube. In this case, that diameter of the through tube of a 
hygroscopic Plastic solid and the through tube of a resin enveloping layer may be the same, and you 
may differ. 

[0020] The thing same [ that what is necessary is just the high ingredient of permeability as a resinous 
principle of a resin enveloping layer ] as the above-mentioned resinous principle specifically contained 
in a hygroscopic Plastic solid is employable. Preferably, the thing of the above-mentioned polyolefine 
system can be used. 

[0021] In the above-mentioned resinous principle, the powder which consists of an inorganic material or 
a metallic material if needed may be distributed. Thereby, the endurance over a rapid temperature 
change or humidity etc. can be raised more. The powder (scale-like particle) in which leafing 
phenomena, such as a mica and aluminium powder, are shown especially is desirable. What is necessary 
is just to be usually about 30 - 50 % of the weight among a resin enveloping layer, although especially 
the content of the above-mentioned powder is not restrictive. 

[0022] What is necessary is just to usually set it to 0.5-10 micrometers preferably about 0.5-20 
micrometers, although the thickness of a resin enveloping layer can be suitably set up according to 
desired hygroscopic ability, the class of resinous principle used by the resin enveloping layer, etc. For 
this reason, what is necessary is just to set up the particle size of the above-mentioned particle so that it 
may generally become smaller than the thickness of a resin enveloping layer. 

[0023] What is necessary is for the formation approach of a resin enveloping layer not to be restrictive, 
and just to enforce it according to the well-known laminating approach etc. For example, what is 
necessary is just to carry out the laminating of the sheet for resin enveloping layers or fihn fabricated 
beforehand to either [ at least ] the front face of the sheet, or a rear face, when a hygroscopic Plastic 
solid is a sheet. What is necessary is for adhesive tape, adhesives, thermal melting arrival, etc. just to 
perform a laminating. A through tube can be prepared by puncturing a Plastic solid and a resin 
enveloping layer to coincidence behind a laminating. Moreover, the laminating of the sheet for resin 
enveloping layers or film which has a through tube corresponding to the Plastic solid with which the 
through tube was punctured beforehand may be carried out. 

[0024] For example, as shown in drawing 1 , a resin enveloping layer (2) can be formed in the rear face 
of a hygroscopic sheet (1). Moreover, as shown in drawing 2 , a resin enveloping layer (2) and (2) can 
also be formed in the table and rear face of a hygroscopic sheet (1). A throu^ tube can be punctured to 
the layered product which consists of these hygroscopicity sheet and a tree enveloping layer. 
[0025] What is necessary is just to set up suitably the sheet thickness in the case of making a 
hygroscopic Plastic solid into the shape of a sheet according to the purpose of using a final product etc. 
For example, what is necessary is just to usually set about 50-400 micrometers to 100-200 micrometers 
preferably, when applying a hygroscopic Plastic solid to electron devices, such as a capacitor. These 
sheet thickness is thickness including a resin enveloping layer, when it has a resin enveloping layer. 
[0026] What is necessary is just to install the hygroscopic Plastic solid of this invention in a part or a 
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part to be absorbed moistxire with a conventional method. For example, what is necessary is just to fix a 
hygroscopic Plastic solid to a part or all of a container inside, when absorbing moisture the moisture in 
the ambient atmosphere in a container of an electron device. Moreover, what is necessary is just to make 
a hygroscopic Plastic soUd exist in an organic electrolyte in a capacitor, a cell, etc. using an organic 
electrolyte, when absorbing moisture the moisture in an organic electrolyte. 
[0027] The above-mentioned fixed approach will not be restricted especially if it is the approach of 
being certainly fixable to a container. For example, the approach of fixing a Plastic solid to a container 
by holddown members, such as the approach of sticking a hygroscopic Plastic solid and a container with 
well-known adhesive tape, adhesives preferably solventless type adhesive), etc., a method of carrying 
out thermal melting arrival of the hygroscopic Plastic solid to a container, and a screw, etc. is 
mentioned. 

[0028] For example, if the glue Une (3) which has a release paper (4) is formed on a sheet in the 
hygroscopic sheet which has a resin enveloping layer at a table and the rear face as shown in drawing 3 , 
at the time of use, a release paper can be removed and it can fix by the glue line. Moreover, as shown in 
drawing 4 , it is also fixable to a container with the solventless type adhesive (5) using an ethylene vinyl 
alcohol copolymer (EVOH) etc. A commercial item can also be used for solventless type adhesive. 
[0029] 

[Effect of the Invention] Since the hygroscopic Plastic solid which has a through tube is adopted 
according to this invention, it can absorb moisture easily and certainly with the moisture which 
trespassed upon the interior of equipments, such as an electron device. 

[0030] Thereby, it also becomes possible to mechanize installation of a desiccation means. Moreover, in 
connection with this, the opportunity for moisture to invade in an ambient atmosphere can decrease, and 
the ambient atmosphere which has high dryness fi-om the beginning can be made. That is, since after 
manufacture can remove moisture certainly while being able to manufacture a device by high dryness, it 
becomes possible to offer a device with more high stability and dependability on a scale of industrial. 
[0031] Moreover, the problem that unlike the case where the conventional drying agent (powder) is used 
as it was as a desiccation means powder is omitted and it is scattered on a container is also avoidable. 
Furthermore, although reservation of a stowage was required when using powder, in this invention, such 
need is lost and it can contribute also to a miniaturization and lightweight-ization of a device. 
[0032] As for the hygroscopic Plastic solid of this invention with such a description, the application to 
an application with various electronic ingredient, machine ingredient, automobile, communication 
equipment, building materials, medical ingredients, precision mechanical equipments, etc. is expected. 
[0033] 

[Example] Hereafter, an example is shown and the place by which it is characterized [ of this invention ] 
is clarified further. However, the range of this invention is not limited to these examples. 
[0034] The hygroscopic example 1 sheet-like Plastic soUd was produced. 

[0035] Heated CaO which is a desiccant at 900 degrees C for 1 hour, and it was made to dehydrate 
enough, subsequently cooled in the 180-200-degree C **** desiccation ambient atmosphere, and, finally 
cooled to the room temperature. After blending dryly 35 % of the weight (molecular weight: about 
100,000) of polyethylene as this 65 % of the weight of CaO(s) and resinous principle, it heated at about 
230 degrees C, and kneaded by melting, and the size 32mmxl8mm sheet-like hygroscopicity Plastic 
solid (300 micrometers in thickness) was acquired by fabricating this kneading object in the shape of a 
sheet. Then, the through tube was prepared in the above-mentioned Plastic solid by the cutter so that the 
surface area of this sheet-like hygroscopicity Plastic solid might increase 10%. 
[0036] Using the sheet-Hke hygroscopicity Plastic solid acquired in the example 2 example 1, the 
through tube was prepared in the above-mentioned Plastic solid by the cutter so that the surface area 
might increase 20%. 

[0037] The rate of water trapping was investigated about the sheet obtained in example of trial 1 each 
example. Each sheet was installed in the bottom of the ambient atmosphere of the temperature of 50 
degrees C, and 80% of relative humidity RH, and it asked for the weight rate of increase of each sheet 
for every time amount as a rate of water trapping. The result is shown in drawing 5 . In addition, for a 
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comparison, although it does not have a through tube with the sheet-like hygroscopicity Plastic solid of 
an example 1, a result is also collectively shown in drawing 5 . 

[0038] In the hygroscopic Plastic solid of this invention to which surface area increased by the through 
tube, it turns out that a moderate moisture absorption operation is acquired so that clearly also from the 
result of drawing 5 . It tums out that it excels in the standup of the water trapping effectiveness for less 
than 30 minutes after test initiation especially. As for the hygroscopic Plastic solid of this invention, the 
application to an electron device etc. is expected from this. 



[Translation done.] 
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AA51 ABB AB24 AB34 AB35 
ABBS BAOO CA08 DA04 

4F071 AA14 AA25 AA31 AA34 AA43 
AA54 AB18 AB24 AF08 BB03 
BB06 BB07 BCOl BC03 8004 

4F205 A/\03 AA20 AA21 AA24 AA29 
AA39 fm AB16 AEIO AH33 
HA19 HA22 HA39 HBOl HF02 

4J002 A0031 AC061 BB031 BB121 
BGOOl BGlOl CDOOl CFOOl 
CGOOl DE066 DEOTTG DE086 
DE147 DG046 DJOO? DJ017 
FD206 FD207 GFOO GQOO 



